A taxonomic treatment of Erodium L'Herit. (Geraniaceae) in southern Africa is presented. Eight species, of which two are possibly no longer present in southern Africa, are recognized. All of these species are exotics from Europe and the Mediterranean Region. Only Erodium cicutarium (L.) L'Herit. is widely distributed over southern Africa, the rest are largely concentrated in the south-western Cape where they inhabit moist situations. Erodium incarnatum (L.) L'Herit, only indigenous Erodium species in southern Africa is to be transferred to Pelargonium.
Introduction
Erodium L'Herit. belongs to the Geraniaceae, a family comprising five (Bortenschlager 1967) or six (Hutchinson 1969) genera. Of these Monsonia L., Sarcocaulon (DC.) Sweet, Geranium L., Erodium and Pelargonium L'Herit. occur in southern Africa. Monographs on Monsonia (Venter 1979) and Sarcocaulon (Moffett 1979) , and revisions of Geranium (Hilliard & Burtt 1985) and four sections of Pelargonium (Olivier & van der Walt 1984; van der Walt 1985; van der Walt & Boucher 1986; van der Walt & van Zyl 1988) have been published, so far, in the recent revision of the Geraniaceae in southern Africa.
The common diagnostic characteristic of the family is the schizocarpic fruit. Monsonia, Sarcocaulon and Geranium have regular flowers, Erodium has regular or zygomorphic flowers, and Pelargonium has zygomorphic flowers. Monsonia and Sarcocaulon have 15 fertile stamens per flower, Geranium has 10, all fertile, Erodium has 5 fertile and 5 infertile, while Pelargonium has 10 stamens of which 2-7 are fertile (Dyer 1975) . These distinctions, however, do not always hold true, since a small number of Pelargonium species have regular flowers and/or 5 fertile stamens as in Erodium.
The present article constitutes a taxonomic treatment of Erodium in southern Africa. The genus is essentially from the Mediterranean Region and it is therefore not surprising to find Erodium concentrated in the southwestern Cape with its mediterranean climate.
Eight species have been recorded in southern Africa of which two are possibly no longer present. All of these species are exotics from Europe, especially from the Mediterranean Region, and are old immigrants to southern Africa. Thunberg (1794 Thunberg ( , 1823 The following species are recognized in southern Africa:
(1) Erodium botrys (Cav.) Bertol., (2) E. brachycarpum (Codr.) Theil., (3) E. chium, (4) E. cicutarium, (5) E. malacoides (L.) L'Herit., and (6) E. moschatum. E. maritimum and E. ruthenicum were collected in southern Africa only once in the previous century, are most probably no longer present and are thus omitted from this account.
While the floral morphology is uniform and therefore of little diagnostic value, the leaf and fruit characteristics have proved valuable in this regard.
Different indumentum types are present. These were identified and named after Lawrence (1951) . Erodium is also conspicuously glanduliferous. Several kinds of glands were observed, namely sessile globular 'droplet' glands which are common on the leaf blade, and glandular hairs which may be of the acicular or columnar type. These gland-tipped hairs are most common on the peduncles, pedicels and sepals. The indumentum of Erodium is of little value in identification.
Collections from the following herbaria were studied: BLFU, BM, BOL, BR, G, GRA, J, K, KMG, LINN, MA, MPU, NBG, NH, NU, P, PEU, PRE, PRU, PUC, S, SAM, SBT, STE, STEU. Apart from herbarium material, fresh material, where available, was also studied. Chromosome numbers were obtained from Webb & Chater (1968) and Guittonneau (1985) . Specimen lists were compiled which present collecting localities and grid references, collectors' names and collecting numbers and the symbols of the herbaria where these specimens are housed. From these lists geographical distribution maps were compiled.
Erodium incarnatum (L.) L'Herit. was always regarded as the only indigenous species of the genus in southern Africa. However, it deviates so much in floral morphology (fused staminal filaments and abnormal nectary) from Erodium that it is excluded from this treatment and will be dealt with separately as a species of Pelargonium.
Geographical distribution and ecology
Apart from Erodium cicutarium which is widespread in southern Africa the majority of the Erodium species occur in the south-western Cape (Figures 7 & 8) . The species are all weeds on cultivated or disturbed ground when favourable moisture conditions prevail. E. cicutarium, however, is found in a wide variety of habitats that range from very dry and hot semidesert to moist and cool, high-altitude mountain slopes.
Citation of specimens
Unless otherwise indicated, all specimens cited in this revision were seen by the senior author.
Nomenclature
Only the correct names and their basionyms are provided. Detailed nomenclature is available in Knuth (1912) . The identity of E. brachycarpum was verified by Prof. G.G. Guittonneau, University of Orleans, France.
Taxonomic treatment
Erodium L'Herit. Geraniologia: Tab . 1-6 (1787 -88) , 414-416 (1789 ; Willd .: 625 (1800); Knuth: 221 (1912) ; Webb & Chater: 199 (1968); Dyer: 278 (1975) ; Guittonneau & Roux : 97 (1977) (5-)10-35(-45) mm, pinnately veined, oblong to ovate, at least the upper deeply pinnatifid and sharply dentate, apex acute to subulate, base obtuse. Inflorescence of 1-4 flowers; hispid to hirsute and glandular; peduncles (20-)40-70( -125) mm; pedicels (11-) 81 20-30(-37) mm long; bracts 4--6, ovate, subglabrous, free, straw coloured, scarious. Sepals 5--6 x 3 mm, hirsute and glandular, apical mucro terete and 1 mm long, margin often reddish. Petals 7-14 x 3-4 mm, pink to pale violet and often with dark red veins. Stamens free; fertile stamens with narrowly ovate filaments of 5 mm long; pollen striate interwoven to reticulate , polar diameter 77 j-lm; staminodes subulate, 2 mm long. Nectaria equal, 0.7 x 0.7 mm. Ovary 1-1.5 mm long with terminal beak 2-3 mm long; style 0; stigmas 1 mm long. Mericarps: head 6-14 mm long, apical pit eglandular and with 2(-3) furrows below pit, tail 50-110(-200) mm long. Seed 5 mm long. (Figure 1) . 2n = 40.
Flowering occurs from July to December with the peak in September.
Diagnostic characteristics: Annual prostrate hispid herb. Leaves oblong to ovate, upper deeply pinnatifid and sharply dentate. Petals pink to pale violet. Mericarps with eglandular apical pits and 2 furrows below the pit, tail 50-110(-200) mm long.
Distribution and habitat: Erodium botrys is a naturalized weed in the south-western Cape, especially in the areas of Malmesbury and Stellenbosch and may be common to abundant (Figure 7 ). Its favourite habitat (1987) . oblong to ovate, at least the upper deeply pinnatifid and sharply dentate, hispid with glandular hairs, apex acute, base obtuse. Inflorescence of 2 flowers; peduncles 25-30 mm long, hispid and glandular; pedicels 6-7 mm long, pubescent and glandular; bracts c. 6, ovate, subglabrous, straw coloured, scarious. Sepals 5-6 x 3 mm, densely glandular and pubescent, apical mucro terete and 1 mm long. Petals 7-8 x 3--4 mm, violet. Stamens free; fertile stamens with narrowly ovate filaments of 4 mm long; staminodes subulate, 2 mm long. Ovary 1-2 mm long with terminal beak 2-3 mm long; style 0--1 mm long; stigmas 1 mm long. Mericarps: head c. 8 mm long, apical pit eglandular and with 1 furrow below pit , tail c. 65 mm long. Seed 3--4 mm long. (Figure 2) Distribution and habitat: Erodium brachycarpum seems to be very localized in its distribution in the northwest Cape (Figure 7 ). According to Acocks 19469 the species was 'locally frequent in a seepage area' which indicates its preference for a moist habitat. Annual, caulescent herb. Stems up to 0.5 m long, decumbent to prostrate , hispid to hirsute and with numerous glandular hairs. Leaves alternate, subopposite or opposite; petiole 25-90(-115) mm long, indumentum as on stem , stipules 2, ovate; blade simple , (20--)40--70(-110) x (20--)30--45(-100) mm, pinnately veined, broadly ovate to broadly deltate-ovate, sparsely hispid to hirsute with glandular hairs and sessile glands, margin very variably dissected but usually only shallowly lobed and obtusely dentate to serrate, apex obtuse to acute , base cordate . Inflorescence of 2-8 flowers, indumentum as on stem; peduncle (15-) 30--100(-130) mm long; pedicels 5-25 mm long; bracts 3 or more, ovate, straw coloured, scarious. Sepals 5-7 x 2 mm, apical mucro terete and 2 mm long, indumentum as on stem. Petals 5-8 x 2-3 mm , pinkish to purplish. Stamens free; fertile stamens with filaments narrowly ovate and apex terete, 4-5 mm long ; pollen striate interwoven to reticulate, polar diameter 73 f.Lm; staminodes subulate, 3 mm long. Ovary 1-2 mm long with terminal beak 2-3 mm long; style 0--1 mm long; stigmas 1 mm long . Mericarps: head 3-5 mm long, apical pit shallow and glandular, without any furrow below pit; tail 30--40 mm long. Seed 2-3 mm long. (Figure 3) . 2n = 20.
Erodium botrys
Flowering takes place from August to December with the peak in September and October, while fruiting stretches from September to December.
Diagnostic characteristics: Annual caulescent, hispid to hirsute and glandular herb . Leaves broadly ovate to broadly deltate-ovate, margin usually shallowly lobed and obtusely dentate to serrate. Petals pinkish to purplish. Mericarps with glandular apical pits and without any furrow below pit, tail 30--40 mm long .
Distribution and habitat: This species seems to be restricted to the winter rainfall area of the Cape, its distributional range being from Saldanha Bay to Port Elizabeth (Figure 7) .
Erodium chium prefers sandy soil and is commonly found on the dunes along the seashore, however, it also occurs further inland in shady mountain habitats. The recorded altitudinal range varies from 0--800 m above sea level. petiole up to 150 mm long; stipules 2, ovate with apex acuminate, margin ciliate, pinkish to straw coloured; blade carrot-like 45-115 x 15-35 mm, pinnate, ovate to elliptic; pinnae pinnatifid to pinnate, but always divided for more than half-way to midrib, margin serrate to dentate . Inflorescence of up to 10 flowers, sparsely to densely hirsute or hispid and glandular; peduncles 17-20 mm long, reddish-purple; pedicels 5-7 mm long, reddish-purple; bracts 4-6, ovate, straw coloured to pinkish, scarious, fused or free . Sepals 4-7 x 1-3 mm, indumentum as on stem, apical mucro terete, 1-2 mm long. Petals 4-10 x 2-3 mm, purplish-pink to whitish .
Stamens free; fertile stamens with filaments narrowly ovate and apex terete, 3-5 mm long; pollen striate interwoven to reticulate, polar diameter 61 f..lm; staminodes subulate, 2-3 mm long. Ovary 1-2 mm long with terminal beak 1-2 mm long; style 0--1 mm long; stigmas 1-2 mm long, pinkish-purple . Mericarps: head 4-7 mm long, apical pit eglandular, furrow below pit absent, faint or distinct , tail 10--70 mm long. Seed 3-4 mm long. (Figure 4) . 2n = 40.
Flowering occurs throughout the year, but peaks in September/October in both the winter and summer rainfall areas. Vernacular names: Muskuskruid, oorlosies, Turksenaels, heron's bill, leloele (Sotho).
Diagnostic characteristics: Annual prostrate hispid to hirsute and glanduliferous herb. Leaves ovate to elliptic, pinnate; pinnae pinnatifid to pinnate, but always divided for more than half-way to midrib. Petals purplish-pink to whitish. Mericarps with eglandular apical pits, furrow below pit absent, faint or distinct, tail 10-70 mm long.
Distribution and habitat: Erodium cicutarium occurs scattered as a weed in the Cape Province, Orange Free State, southern Natal, south-western Transvaal, Lesotho and Transkei (Figure 7) . One specimen comes from the southern Namib. The largest concentration of localities is in the south-western and western Cape.
E. cicutarium is found in virtually any kind of habitat, ranging from strandveld at the coast to the high cold mountainous regions or the hot arid desert. Wherever it occurs it seems to be associated with situations where moisture collects, e.g. roadside ditc!1es. In the wetter areas it is found in natural veld, in gardens, or in cultivated fields. Webb & Chater (1968) (LINN no . 858.46! , holo .) Annual or biennial erect to decumbent or prostrate herb . Stems up to 0.5 m long, pilose with deflexed hairs, with glandular hairs and sessile glands. Leaves alternate , sub-opposite to opposite; petiole 25-165 mm long, indumentum as on stem; stipules 2 or 4, ovate with apex acuminate , whitish; blade 35-45 x 30-40 mm, simple, broadly ovate to broadly deltate-ovate, sub-pinnately to sub-palmately veined, margin serrate and nearly entire to shallowly lobed to rarely pinnatifid , usually softtextured , base cordate to truncate, apex obtuse to acute , sparsely pilose with numerous sessile glands adaxially and abaxialy. Inflorescence of 3-7 flowers, in dum en tum as on stem; peduncles 30-60 mm long ; pedicels 10-16 (-22) mm long; bracts 4-6, ovate , glabrous to glandular, ciliate, whitish to straw coloured. Sepals 3 x 2 mm, indumentum as on stem and dense , apical mucro terete and 0.6 mm long . Petals 4-5 x 2-2.5 mm, violet or white. Stamens free; fertile stamens violet, 3-4 mm long, narrowly ovate becoming terete in upper half; pollen striate interwoven to reticulate, polar diameter 66 f.1m; staminodes narrowly ovate , 2 mm long. Ovary 0.5 mm long with rostrum 1.5 mm long; style 0-1 mm long; stigmas 0.6 mm long. Mericarps: head 3-5 mm long, apical pit glandular with one distinct furrow below pit, tail 20-25 mm long. Seed c. 3 mm long. (Figure 5 ). 2n =
40.
Flowering occurs from August to December. Diagnostic characteristics: Erect to prostrate pilose and glandular herb. Leaves with petiole 25-165 mm long; lamina simple , broadly ovate to broadly del tateovate with base cordate to truncate , sparsely pilose with numerous sessile glands, normally soft-textured, margin serrate and usually only shallowly lobed. Petals violet or white . Mericarps with glandular pits and one furrow below pit, tail short, 20-30 mm long.
Distribution and habitat: Only a limited number of collections were made in southern Africa . These were found in two areas , in the Port Elizabeth/Uitenhagel Addo region and in the BellvillelTygerberg area (Figure 8 ).
E. malacoides seems to prefer a sandy habitat, from coastal dunes to village sidewalks, where it may become locally abundant. Webb & Chater (1968) 2-3 mm , indumentum as on stem but dense, apical mucro narrowly triangular and 1 mm long. Petals 6-8 x 2-3 mm, violet to pink . Stamens: fertile stamens 5 mm long , base subulate and upper 3/4 terete; pollen striate interwoven to reticulate , polar diameter 60 f.1m; staminodes narrowly ovate , 3 mm long. Ovary 1-1.5 mm long with rostrum 1.5-3.5 mm long; style 0-1 mm long; stigmas c. 1 mm long . Mericarps: head (4-) 7-9(-11) mm long , apical pit wide and deep, with glandular hairs, with distinct deep , glandular furrow below pit, tail (9-)25-40 mm long . Seed c. 3 mm long . (Figure 6 ). 2n = 20.
Flowering occurs from June to December peaking during July , August and September.
Diagnostic characteristics: Rosulate to caulescent pilose to hispid and glandular herb . Leaves oblong-ovate, pinnate; pinnae ovate , dentate to serrate or somewhat pinnatifid but incisions usually less than half-way to midrib. Inflorescence of 5-13 flowers . Sepals with narrowly triangular mucro . Petals violet to pink. Mericarps with apical pits wide and deep , glandular, one distinct glandular furrow below pit, tail 25-40 mm long .
Distribution and habitat: Erodium moschatum has become a well-established and well-collected weed in the Cape Province from Steinkopf in the north-west, along the west , south-west and south coast as far east as Cala district in the Transkei (Figure 8) . One specimen was collected in the arid area of De Aar at Potfontein.
This species is commonly found along roadsides, in cultivated fields, in gardens, waste grounds and in open veld on soils ranging from sandy to clayey. Specimens examined 1 8 0 ILLP" --I---"'-\+-t-I-l-~=t===F---t""----~-:-=1~~'v---t1 ~/r;~\~=TṼ-+-+--.-i---.j----L·· rr~1B" r-l l'\~\ l-+--H--t-t-tllllilll-'t~II-r-·r----r--;I~1:1t-~1 --I----+I---J'
2ool~i-\ \~-++~~I~--;-----1! I -l --r----t-r+--+i- 1862 collected a specimen of E. ruthenicum, probably in the Orange Free State, and which is housed at K.
